Substrate influences human epidermal melanocyte attachment and spreading in vitro.
Previous culture systems for melanocytes have employed serum-supplemented medium and uncoated plastic dishes, prohibiting examination of possible substrate influences on cellular morphology and function. We now report, using a sensitive serum-free system and a quantitative procedure for evaluating cellular morphology, that modification of the plating surface affects human epidermal melanocyte attachment rate and subsequent morphology in vitro. Melanocytes attach and spread more rapidly on surfaces coated with fibronectin or Type I/III collagen or on surfaces previously conditioned by human keratinocytes, dermal fibroblasts, melanocytes, or melanoma cells than do melanocytes on untreated control surfaces. Type IV collagen and laminin, although minimally beneficial for cell attachment, do support a characteristic melanocyte morphology that differs from that seen either on the other coated surfaces or on uncoated plastic controls. Addition of fetal bovine serum at the time of inoculation has no appreciable effect on attachment but markedly improves cell spreading on untreated surfaces, while addition of nerve growth factor with or without serum to this system fails to affect cell attachment or spreading. Our data establish that human epidermal melanocytes are indeed capable of responding morphologically to substrate signals. The ability of several biochemically unrelated surfaces to enhance melanocyte attachment rate and spreading suggests that melanocytes have surface receptors with a variety of specificities. This work is relevant to the development of improved culture systems for melanocytes in vitro and to understanding melanocyte behavior in vivo.